Quinic acid induces hypovirulence and expression of a hypovirulence-associated double-stranded RNA in Rhizoctonia solani.
A double-stranded (ds)RNA, designated as M2, is associated with hypovirulence, conversion of the quinic acid pathway from inducible to constitutive and downregulation of the shikimic acid pathway in the Rhizoctonia solani culture Rhs 1A1. In this study, we report that in the virulent, M2-lacking isolate Rhs 1AP, which is isogenic to Rhs 1A1, quinic acid reduces virulence dramatically and induces synthesis of an M2-encoded polypeptide and its respective mRNA. The full-length sense strand of M2 is detected in untreated Rhs 1AP only after a second 30-cycle amplification, using nested primers. Quinate-induced Rhs 1AP contains low concentrations of both full-length sense and complementary strand of M2. The quinic acid-induced hypovirulence in Rhs 1AP cannot be overturned by the end-product of the shikimic acid pathway, chorismic acid, which enhances the virulence of Rhs 1AP dramatically when used alone. In addition to its apparent applications, this study confirms the strong association between the M2 dsRNA and hypovirulence in R. solani.